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(57) Abstract 

A method of plant transfommtion whereby a 
regenerated transgenic plant cmtaining desired genes 
introduced thereinto is prepared at a fai^ effiaency 
and wlucfa permits the pr^>aratian in the subsequent 
generaiian of a transgenic plant containing the de- 
sired genes but not tlie drug-resistant genes used as 
(he selection marker. The method comprises trans- 
famdng a plant by means of agrobacteria and is char- 
acterized by cott^isfonning plant cells with a first T- 
DNA{1) which functions in plants and contains the 
dn^-f^siant genes and a second T-DNA(2) which 
is comained in the following hybrid vector and con- 
tarns, inserted therehi. desired DNA fr^^ptnents to be 
intnxhiced into the plant The hybrid vector is one 
prepared by the hoxnologoas recombinalion between 
the following acceptor vector and tlx; following mter- 
mediate vectw in agrobacteria. Tlie accqnor vector 
contains at least (a) a DNA region havmg tie function 
of plasmid replicatioD which is effective m agrobac- 
teria and cotinacilli, (b) a DNA region containing vir 
B and vir G genes of the viniknt region of Ti [das- 
mid pTiBo542 of Acrdbacterium ttmief«:iens . and (c) 
a DNA re^on n4iicfa is homoloeous with pan (rf tlx 
following mteimediate vector and is cqiable of homol- 
ogous iccorabination via thn pan in agrcrtncteria. Hie 
tmermediate vector contains at kast (i) a DNA fcgion 
having the function of plasmid replication which is ef- 
fective m cdibacilii but ineffective m agrobacteria, (ti) 
a DNA regioo which is homologous with pan of the 
aboveacc^jtor yector and is enable of hom^goos 
recambinatimi via that pan in agrobacteria, and (iii) a 
DNA regioD which constitutes at least pan of the sec- 
ondT-DNA(2). ^ 
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^^^^ 

m t ^ (^U^ hD:f. U-->3 hD'f^i^i^^Vs s 

i>o ^^li> AgrobacteriuiD tumefaciens -^A. rhizogenes ^£ ©7 /a x 
(i> < o/:DNA®f>^■^a*^<iS^»^-*A■C• 

i/'D v>r -> >»tiitfE^nj ifolni'^tigittiite^^^^ ^<x^tftiitl5 

s© D N A if >T- 1 mm'm'&M'ak'^^^^ l > c ©^^Mis^^m i:^ a-t s ^ 
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2. mm-7-i7-tm^ (zmxt ^ e^® d n a mi^^^m s mm^'jm'vib 

il^Cco- transformation^) ij^^^^ti-, ffll'' btlTl''^ (Shimamoto ^)^ 
Nature 338:274-276^ 1989) o S^^-* -©^Wttiie^© 

D N A i ^t^feC^A-r S ffi^© D N Aif>t- ct ^^il L I mzW:^ LffiM 

Ba(:*AT50T'*>Se -euT. iiOTS©ti'fe<^iife-r.5i:> ^o^iziu m 
^m^h^^t^ovib^c 2m(DDNA(Dm^it^mmt.^ztiz^0s mm 

ALfz^1t(DDNAm)i(D^i!}^^tn6mU^^m'^n^^tt<T^^<D-CSb 

7i?*n/<^x U '^AJl^MiIJ:oTm{r^A$n5DNA^)t(±a^T- 
DNA (transfer DNA) tmiti. ^^:-iJ''-4oct?>':£#-^'- iif li'tl-SS^ 
i^?|J^Mffi(r^ozi*^•#^•c^.^o ■&^t:-^-mntBM(DDNAt_ 
<: J; ^ T « L /c AXfil] n£DNA©fH-feT-DNA<!:if,S^Ci*^'T'^5o©^© 
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m ck o TJ^Mfe^ ^ ti /c Ifi WIS tr li 2 a O T - D N A 1 ti T I ^ CD 

m^tfi^X\.^^t^m (#I^Bg6 0 - 7 0 0 8 0 ; #^^ 2 - 5 8 9 1 7; 
Herrera-Estrellat>s The EMBO Journal 6:987-995n 1983 ; Bevan t>s Nature 
304:184-187^ 1983 ; Fraleyb. Proc. Natl. Acad. Sci. USA 80:4803-4807 ^ 
1983) X ^n^^tiiz-m^W^O^nU^^m (Komaris Plant Cell 

Reports 9: 303-306s 1990) 2fi©T -DNA^^t!|^^r^At'5:^^i*{rol^ 

2SOT-DNA<&|^^{im{I#A-r2.:;?}*ci: LT. 

1. ^1 0T-DNA<t^2©T-DNA^(^— ©7^'d/<^x>J '^AJS-^fflffi't' 

2. :^1 ©T-DNAi||2 0T-DNA^S!l>!r OT^n/<^x 'j ^ J^M.Mm'^ 

{iJ4AiCflitf5L^ ?^1ftft{^4Jl^T^g|-r^ C i*^:^^n/c (Depickert,. Mol. 
Gen. Genet. 201:477-484. 1985 ; de Framond t.s Mol. Gen. Genet. 202:125- 
13K 1986 ; McKnightt.. Plant Molecular Biology 8:439-445 . 1987) c. 

Lt^LW^. zn-iO^iJ^ST'lis 2M©T-DNA*-<i fc(C#A$ti^ 
';.{r:S^L/c»^^?#^ci©T^S^5^*Mfi;t^/cto{c, t^^p/^^J'x 'J -t? a 
Jllffll^^ L :^c*ff^WSS^^«iJi: < ffi I ^ n ^ ICS o T t ^ 4- 1 ^ © T * -5 c 
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■r^tt)^. Tl£^l ®T-DNAC1> <!:TfSll2cDT-DNA(2) 

(1) »4'Tmt&-r^. ±ia^irWt4^ft%-rsM»««e?-^^ti-mi©T 

-DNAo 

(2) TE^W7'U 7 ^-'t'fl'ttn. »{i2»A1-'<^MODNAifjt 

A$ n/cH 2 © T - D N Ac 

So 

±ET ^ -ty^J' -^i? rJ' -Its i^^'ii < t t)s 

t^^W-rSDNAH^i. 

( b ) Agrobacterium tumef aciens OTi y -7 X i . KpTiBo542© tf ^ )\'\/>7.^ 
^© virBfc ck U^virGat^E-^^^t: D N A t . 

(c) Ti£4'r^'<^r5'-©— SCiffil^T*'^. COgp^^^LTTi/P'N'^x 
U A)SftM4'T'tll^mSl;t ©^t^4' D N AMit 

±E4'r^'< ^ rJ' - ii. ^^'^i < <!: 

(i) i^mm'^Timt^t^tK T^n/<^-f 'j •^Am^ffistTi±mL^£l^^ 
7 X ^ KmWfg^W-r 6 D N AM^ i . 

(ii) ±iaT^'-f/^-^^:J'-0-Sl5itBf^lT'*D> C LTT ^-'d 
/ < ^ T 'J A M,^® 4" •e*BillMgl;i o njfgnf D N A t s 

(iii) ±l£^2 0T-DNA©ii'^^£< i t)-g|5^m^-r S D N A|g^ 
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DNAt. 

(2) mmnmWiUWl^^t 20T-Dl^At ^#tr^ W 7' U 7 ^ - 

±l£7 -t 7° ^ - < ^J' - li. ^^nc < i |> , 

(a) T^u.<:;^f-'J OARfflE4'fcj;yc;^^^4,-(..:g-^f^-7»^;^ . RIM 

t^^W-r SDN Afl^t. 

(b) Agrobacterium tumefaciens 0Ti7"-7Xi KpTiBo542© 'i'V ^l' U > 

(c) TIE^'Pi^^'^-O-SCttil^lT^f). CO^IS^^^OLTT^^'o/N'^x 

iiS^TB^^i? ^ -lis iP^nt < i fc. 

7 X ^K^gSamt^^ W-r S D N All^ i . 

^-^ ^'x U ':7AlM4'T'tiI^M^^©«lHfe''ADNAfI^i, 

(iii) ±Em2©T-DN A©ij/Vj: < i fe— IfC^i^^-f ^ D N AM^t 
<^^t:fe©TS)5o 

glB©mni:f^B^ 

HI lis T^-'u/^^xU '^7AJlMB4'T©^SI^a^^{:j:0s T^-t7°^-< 
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gI2{i. pSB2l om^^^^tmrh^o 

msii. pSB22 om^^^^-rmx'h^o 

li4li. pSB24 0^fi^^^rilTfe?>c 
msii. pNBl®^fi5c^^-riElT*5o 

men. pSBio^gjc^^-riiT'^^o 

!17{i. pSB3®^fi5t^^-rill-U*.6o 
I18{i. pSB4©^fi!t^^riliT'*5o 

11 9 (i. pNBli:pSB24 OtSt^MSl^dJ: '5liM$n?.pNB124©^5£<^^-rilT 
HI OJi. pSBl<!:pSB24 ©^^lam^Jlct '3M^n'SpSB1240^gSt^^-riI 
mi lii. pSB3<i:pSB24 O^lf^Mgl^Ct 6»$n'S.pSB3240«fiS;^^-rii 

mi 2(4. pSB4<!:pSB24 omm&^^iz^ omm^tiiv>smwm^^f^tm 

S 1 3 li. pCA482-GUSomg^.^^-rilT*5o 
HI 4 14. PTOK253 CD^^^^fHT'^So 

IV t^'r^^^r?- 

HV /N'CrU -y K<:^ rJ'- 

HR 7^-tr7'r5'-A;/7^_iyN^7'ij K'<i? ^ - il i tl-SiiK-T'* 

OR I coiEi (Dm^mm.^. 

COS 7 A ^7 T - i^OCOS sue 
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KAN i::m^^^A.i>t^lZT^'a^<^v-^)^l^^mm'^vm^t6iJi-^-( •> > 

fi-?o :^liM'Ub>iy^{C7/o/<^x'j •i7ASm{:fc^SK>'^®i^tt^#4■r 
HPT mwmm^-cm^ir6Z5s ■fu=e-:^-^mmLfz^^-(^v^-(iy>m 

i;GUSil<E^ 

T-DNA 7ro/<^-f 'J 'i7AMm;{)^^MlIe^■r?,DNASlfM- 
BR T-DNAO:&t^-y~E?iJ 
BL T-DNA©^;t-:-^'-i£?iJ 

15. 2 kb Kpnl pTiBo542© '^7' >f ;Hx ^x^^fi^OlB. 2 kb Kpnl Slrit 
B pTiBo542©virBitis^ 
G pTiBo542®virGatf5^ 

j=i^Til^T'^)5o ?^Kfe^«::ffii^'S-i*^'T'#S7^"D/<^x >J -i^ASMt 
LT^ Agrobacterium tumefaciens SO'Agrobacterium rhizogenesl|<^-^lf ^> I. 

^i:■r<5tg:^l^W•rl.±®liMT•fe'9^ cn'^>©M{:iiM3^^«ttT7X ^ K 

(T i-fyXi K) *-<^ttlTl^-f.e T i ^5X5 KlZisi^xmWl^iiHtmM 
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S©ilfe^li n-E-'tl T - D N A ^ (Ijf A ^ n ^ o 

-DNAi. mm^rnxL^v t■t^mm(DDNAm)l*^mx^tlfzm2 0^- 
■ DNAiCi«9»^»Me^1-^o ^lOT-DNA"t=tI#^n^MW14 
ite^^ tLXlt. iji- ^Bttite^Xli ' W / d v ^ ^ >ifMf£^*^Jf 

-r;S7°7Xi KTS>oT. 4'r^<^'^-i*SI^'^£DNAif>t^-i-^> Ti?'a^<^ 

teiAKtl/cm^.T'7:^'a/<^x'J '^AMM+T^ifT^-i©T^6^7 

(a) 7rD^<^'x'J •:7AMm + *5ctLf«1l4'T'Wxti''A7"7 7v i Kmi^tit^ 
^WtSDNA^^ix 

(b) Agrobacterium tumefaciens (Dli-fy X i KpTiBo5420't''^- U >XfIit 
©virBfc ct D'virGatfE^ ^-^tr D N AM^i n 
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CCTs T i 7°7Z ^ KpTiBo542ii^ Agrobacteriumu tumefaciens A281 
CATCC 37349) (r#^tl5 T i rKT*)-5T^ -eO'^^ ;U U >xf|ii©tg 

tii)^%^^ZtX'^hin^\iO^Xh^ (7 y Bio.Technol. 2:702-709, 1984; 

7-> K<^>> J. Bacteriol. , 168:1283-1209, 1986; 3-7 'J J. Bacterid. . 
166:88-94. 1986; v?>t.> J. Bacteriol. 169:4417-4425, 1987; 'J > Plant 
Science, 60:223-229, 1989)o pTiBo542©'5'V >;:;f|i^virBSO'virGilf5^ 
^34i^^TS>!9> cn<^.©3tm{:ielfe$nTl>'5e pTiBo542 0'5'>f ;H/>x||^ 
virBSO^virGitfi^ii^ pTiBo542^$IJPI^^KpnI LT?# 1 5. 

2 k b0DNA®r)t4'{r^tn6^DT^ jbH^T coffirK'^ffii^'S - i 

7&<T#^e ncfc. ±l£ (a) Cb) SCF (c ) ^-i-trT -t ^^r? ^ - gi* 
li^^TfeOx ^J;tlf#|g¥4 - 2 2 2 5 2 7-tSc;^EP-A-0 504 869J:i£m$n 

(iii) ±iem2cDT-DNA©ii.^/A< i^>-^^^fi£^5DNA^l|£(!:;6<-i-tn 
Tl^^o ±i£ll2©T-DNA©— S|5(5±l£7^-t7':J'-K^ ^-{--^ttlTl^ 

Tt>«ti>*>\ B2®T-DNAo^^*<tF^^^^'-^c-i-tnTt^^:;^J&^ hJtS 
ODNA®rK-^m{i#AT#^»*-!;§i>OT$ft Li^c t«!fe{:#At 
-<#^S® D N Airitlis -tr^^^ ^ -±©^ 2 O T - D N ArtfrfiJUS^fl^ 
^f|5ts^^^JffitT^fA^nTt^^C<i:*<^^ft Ll^o nfib\ ±iB(i) ^ (ii)SU^(iii) 
9-'^'^\t'2::'mih'0. 'S^^\t^W^A - 2 2 2 5 2 7-tSC^EP 
-A-0 504 869{:iel!c$tLTl^So 

^ - t0>^W^^K\tf2^'^O-H'^ Cv^^ -xxx 1/7 <^>^ EMBO J. 2:987-995, 
1983;'f>-^^> Science, 223:496-498. 1984) Cck O^T■p - t^^T^ So 
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±iE^l OT-DNA{4s ±iem2 0T-DNA<&t-i:^W7''j y ^- 

DNA^t)#^T•c^^^^6¥^^. mi ot-dna:rjji|2©t-dna*^#— ® 

Citl. mi®-T-DNA(i:ll2©T - D N A i*^^— ^ -±ltU^ir6 
^^t^T* 2.0 m-® < ^ ^5' -±{:#&-r S T - D N ATm^^^^ < 

mi OT-DNA*^'N-r7*'J -y K ^ -±{I#&-r a^^> ^1 OT- 
DNA£m2©T-DN A <i:*-«itiSfi^{r3i^6i){l*|!|^H^|A$ ti^'Sjm^^to 
Bl 0T-DNAil|2©T-DNAicDmg|;&<:fe^l^Ci*-<$f^ L 

t*^^!?^ tl^o Z©Ba*)©/ctolC. mi ©T-DNA<!:^.±iEm2©T- 

, ( 1 ) 7 ^' D / < ^ X 'J A *J ck f r 4- ^ 7 X = HllMmt^ 

i&l-r^DNA||^<^:^ • , . 

(2) Agrobacterium tumefaciens ©Ti7°5x$ VpHho542(0^ ^ >XWit 
©virBfc J; a^'virGstfs^^-a-tr D N A irM-> 
il<J; ■:>Ti:i^{lllT ^.tlTl^i) :: <i:;&-<jf ^ Ll^o 

±E-?N^7''J-y K^:J'^-J4^ 7/D><^'x U '!7AMaBS{^£j^©:^?*T-*A 
-r?)^ i:*-«T^5o 'I^J;t{i\ M©H^^*I^ (-r^ y^i^^ froc. Natl. Acad. 

sci. USA. 77:7347-7351. 1980) J; !?^t7 t*-!T'^ i.e 
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t;-T i i KXIiR i i K{:ft3^-r57°7X $ K^Wt--5 * 

L < fflt^^ C i^^'T'^ -©^^ItLT^ ^^iJ^I^Agrobacterium tumefaciens 
LBA4404 ('f^X'irvt,, nature. 303:179-180. 1983)^^(/SC i*<T § S^'^C 

ij .J, K^;? ^-XliHl OT-DNA^#i:7°7 7. S K ( 2 ffi3^i*©^-§-) ^# 

fi»J^if#|g¥4 - 2 2 2 5 2 504 869^rE«^nTl^^o" 

?^W^Mat/:MMIIS®-5 mi ©T-DNA4'ii-i-^nS^^iJWttit 

c® LT^#^>n/c*i2i^ttlis pi>^nj:0®5l¥T'm2®T-DNA^^-t 
ii-o TiS^MT'ii. m 1 0T-DNA<tm2®T-DNAt*^m— ®'W7''J 

^j*®^^T fe^^ 3 5 2 ® T - D N A ^ t> W LT I ^fCo 

mi ®T-DNAim2®T-DNA^#trJ^Kfe^ififi^®^< ®fc®(Cfcl^ 
T. mi ®T-DNA<i:m2®T-DNAiii?4l£{ljtfE-r-5 C <!:*^'5i^.$n 
/Co -fTii^^. T^mmmX'li. mi®T-DNAi:m2®T-DNAi*^#- 
®^W7''J K'^i? ^-ifr^ffiLTl^S^-^. mi®T-DNA<»:m2®T- 

DNAt=^^tsmnu^n(D7 9%i}<^ 2^3^^}^®^-^? l%l:i^l^T. mi 

®T-DNAim2®T-DN A tmiitLl^Miit ^Zt ibmm^titz^ o 

T. :in'h(Dmnm^m^m^tni-i. Wft{rfcl^T^ m2®T-DNA^ 

-ttr*-<m 1 O T - D N A t ^»^#--5> C t *<'5JtgT*> 5 o 



wo 95/16031 PCT/JP94/02049 

12 

if^BMit^'hiz. (1) Mti^'T-mtfetSii^JBttiie^^^-t-t;^! ©T- 
DNAct^ 

(2) $iJI®#mMSB&^W-r 5^ 2 © T - D N A i '^^t:^^^ 7* 'J -y ^ - 

(b) Agrobacterium tumefaciens (DU'fyXl KpTiBo542® "i^'^f -'I' U > 
^©virBfc J:C5virGite-?^#t?D N A^i^i> 

(c) TiB4'r^'<^:?-o-^^l5<f:^@l^T*o^ co?fis^'^^LTT/D/<^T 

'j 't7AMm4'T^Si^a^;i0pJt|/iDNA^^i.. 
(iii) ±ie^2©T-DNA©5i'^ni < 1 SP^^fig-T 5 D N Afli|g^-i-i:4' 

±l£ L o:^i*{r ffl I ^ -S^ W 7* 'J -y K'^ rJ' - i {5 iS'HI C t> © T*> 0 . .1^ 
2©T-DNA + {iT^/r-BlTMO D N A ^ntmX $ C ^/<£ I ^ * ;6^Mn£ 5 o R?rM 
© D N ASIfK-^m 2 ® T - D N A 4'0«W^M^fiJffl LT^ 2 © T - D N A 

mmm 
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^m-ccom^i^mi-i^ SV^^t^^^O^-^ , Sambrookii. Molecular 
Cloning, A laboratory Manual, Second Edition, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor. New York ^ 1989iCiBicffl:S"!*{::<:t !9ff 

'PmK^ ^-uSB2l . PSB24 (pmm 

pBR322^EcoRI *Jj:C5ClaI-cWLs T4 DNA polymerase T'M^> Clal U > 
t>- (5'-CATCGATC-3') ^-IfAL^SLto hy>7.^>V>lnl (DeGreve t>> 
Plasmid 6:235-248 s 1981)0 7>^^ ^ yv-f •> >m^^B^(S? itfs^-) 
t:2. 6 kb Dral-EcoRl if>T-^±i£7°7 X $ K®EcoRV-EcoR] OF5 iJ' n - L 
t/Ce ZOy^X^ K^EcoRI ■ClgiR^T4 DNA polymerase rmmm^^tt 
6ZtlZ^<0lcom M^I^*L/Co CCr^X; K©SPite^^^ir2.4 kb 
Clal ffH-^s T4 DNA^f. 'J y ^--tfiaS^pUClG OSmalMi^Jf A LpTOKlO? 
KL/Co pGA482 (An. Plant Physiol. 81:86-91 . 1986) ©2.7 kb EcoRI- 
HindlllSlfltc!:. EcoRI fcckOTndlll T'^ir L/cpTOK107 ^M-^LpTOKlTO ^fp 

pTOKlTO ^BamHI iJctD-'Bgl]] TW^^^L. pYS138iLy^o pYS138<^EcoRl 
fcct!>'Asp7181 T-^iSrL. T4 DNA polymerase MS^> Sail <) > ij - (5'- 
GGTCGACCt3') ^»AUIrMLpYS151^fPiiSL/Cc pYS15I<^SallT'^©f t C cdM 
l-^ pGA643 (An<i. Plant Molecular Biology Manual A3:l-19, Kluwer 
Academic, Dordrecht. 1988) O T - D N A ^-i-tiM. 7 kbOSallftlfK-^^A L 
PTOK235 >^i^^LfZo 

pTOK235 ^SacII SU&T^SffL. T4 Wk^^ V / y —t'lz ^ i)W-m^M'^. 
Bglll 'J (5'-CAGATCTG-3') . ttzlt. Hindi 1 1 >J>^- (5 ' -CAAGCTTG- 

3') '^WXimmi. mtifzy^Xi K^-'E-n^npTOK245 <!:pTOK246 i^^g 

pTOK246 ^Hindlll fciC>'EcoRl TWL. T-DNA'4'0:^gI5^0DNA^ 
^^L/c^s CCJr. pBI221 (Jefferson . Plant Molecular Biology Reporter 
5:387-405. 1987) ©2.9 kb Hindi 1 1-EcoRI{|ff Jt^Jf A LpSB21 ^fP^L/Co 
pBI221©2.9 kb Hindlll-EcoRlKfr iS. ^^mm^^T^mt :^ Ji^i^ u- 
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iJ^--t?itfE^ (Gus) *^'i^< ^nTi>^c pSB2i i±> a):*:J^®fc«ka^7^D/< 

kb EcoRI-HindIIIttffn-^wS5^•r5^ :^liffi4'TliM1-S*<7 ^'n^<^ r 'J -^^ 

5}-:- ^-iS^J i C nti li $ ^ G U Sitisi^i^ J:^ T^fi!c$ n 5 T - D N AM 

llfilJrHindlll fcctO^EcoRI L/cpTOK246 Jl. |^^ilpIG221 (Ohta^. 

Plant Cell Physiol. 31:805-813s 1990) ©3.1 kb HindlU-EcoRlHrH-^Jf A L 

pSB24 ^fPfiScL^o C©Sfrit{^li.^ ^ > h a >i£^iJ^#A L:t G U Sitfti^ 

.>ha>GUS) *^#tnTl^^o ^>hP>GUS(i. mM+Tlijclj*^ 

®t^•T■(*t-5/c<|lmt4H^o pSB24 li> GUSite^^M > hD>GUSajs 
^{rn£oT(,^^J!^i^{i^ pSB21 (!:(^1inJ4'Fi<:5'^-TfeSo 

PSB22 (Pmm 

/N^^'D^-r vVit&jtfE^ (HPT^ Gritz Gene 25:179-188 ^ 1983) 
tpDm (Pietrazak et al. Nucleic Acids Res 14:5857-5868 ^ 1986) 
fi5^^nTfcO^ 'tiMlia4'T'titfe-rSHPTite?^ft;pGL2^. Sal]T«L 
T4 DNA=f. 'J > 7 -- t'T^!lSmifl31-r 5 ZtiZXO. SaliraM^i'JI^ LpT0K234 
<!: L/io $ t>{-x pT0K234 ^KpnIT-W^i^il©^!lS^^T^ :: id J: 0 2 *^P)t® 
.KpnIl!|^^t4^&'IJI^LpT0K244 tbfZo 

PTOK244 ^Hindlll T«^EcoRI X'T-^^^Mb. 1-9 kb if)t^m^LT 
PTOK246 ©Hindi 1 1 iEcoRl. mmU^-Om iZ^At 5 ^ <t iC ck *9 pSB22 ^fp^ L 
./Co pSB22 (i. GUSite^*^HPTitei^{:ftm^nTl>5.#.W!i. pSB21 

pYS169®1i^ , 

pGA482^HindllI fcJ:y^EcoRI tZ^OWML. T4 DNA'ft ij y 5 --tfMMIflJ^ 
-r-l)Ci.C<fct)2.7 kb HindIlI-EcoRW)t^gli^LpYS169^Mty;:o pYS169(r 
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t'-vi' (NPT) ^Ick^T;(i^$h-5T-DNA*^'#tnTl^ 

V ^ •> > ittt^#4-r 5 t^:^j 5 0 

pVCKlOl CKnauf "i. Plasiid 8:45-54 ^ 1982) ^EcoRl 11^:0^1^ T4 

Bgiii -Qmrn'^mmt^^^^'^^fttch. Bgiii m*^»t#/c0-c\ c 

<b-fv7. \ K^pVCKlOlQi^iS L^Co pVCKlOlQ^-Hindl 1 1 iXhol T^»f L ^ 
HindIII-SallTWL/zpUC18 iM-^LpTOKlSO ^f^^L/Cc pTOK150 <&HindIII 
T'tlifL. T4 DNA:}? "J y 7--trmS^EcoR] UX:^- (5'-CCGAATTCGG-3') 
AL^^lfS w ificfc Hindi II ^HJli^EcoRI iHSliti^glL^ pTOK239 iL 

pCA482^HpalT'^UfSf Xhol'J>:^- (5 ' -CCTCGAGG-3 " ) ^JfALI^^gLT 
PTOK236 <£-fP^L/Co pTOK236 ^Xbalfciiy^EcoRI T'^^Ls 2.6 kb irit^^ 
JUL/Co PT0K239 ^EcoRI JiD'-XbalT'^ir L^ 2.7 kb tffH-^l^*L. pTOK236 
02.7 kb Xbal-EcoRl llfK-^ifALia^LTpNBl^fpg£L/Co pNBlli. T ^7 "z-f 
^-K^ ^-OlWnibW^ T-DNA^':7'>f;Hx>x^l^ft3|t©DNA^Ai:' 

pNB3j:pNB4g>^^ 

pNBl^XholT'WL> pYS169®NP Tite^^^trT-DNA^-g-trS.S kb 
Sail STjt^!¥ALie31LTpNB3^ML/io pNB3(±T^-try^ -® 1 
T^.*). NPTit.^5^^#t^T-DNA^^^T'l^^, 

pNBl^XholT^ffirL. pSB22 ©H P Titfi^ ^-ttrT - D N A ^^t;3. 0 kb 
Sail SffH-^if ALI3^LTpNB4^f^^L^Ce pNB4liT ^ -t 7°^ -^^ ^ -CD 1 S 
■e*>f9s HPTiSe^^f t^T-DNA^#^T•l^l.o 
pSBK pSB3. fect:t>\ pSB4CD<t^ 

pNBK pNB3> pNB4^KpnlTi!Jif L^ pTiBo542 (American Type Culture 

Collection SK#-^37349 ) © -fV ^1/ U > ;^MitOvirB*) «k C>'virGitfs^ ^'t■ 
t;15. 2 kb KpnllSflt^Jf ALT^131 LT 3^0:^7 X ; K^-fP^L. -en-fti. 
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pSBK pSB3> .pSB4i Lfce 

y^^Zt^-^^ 9-Xlh^^ C©T-DNA*^<^>> pTiBo5420'y^ 
i^OvirBfcJ;a^vir(nte^^-ttrl5.2 kb W^f\\'^^'^xmx hiMzU^VL. 
+f^'<i7i?-^Siitr::<i:OT'#5$(5fe<^Wt-^e pSBSISs ^L<(is 

-DNA^^t;+r^^^^-©MiiC«t^)/N>r7''J •;/ K^^' -^-f^gScL/c^-^ 

#ir^l OT-DNAis 15.2 kb JKi±IlT ^n/c. ^2 0T- 

DNAO. 2ocDT-DNA^^t;Ci*<#ST'*>5e , 

pSB4(^il^7-p^7-SjE^^<i: tHPTit^E^^-§■^i-T-DNA^-i•^Tl^>S>7 
^-ty^-K^'^.-T*>»3s COT-DNA;t)^^>. pTiBo5420 ^H^ > 
OvirBfc«fcC^virGjtfE^^#trl5. 2 kb KpnIifit(C<i: -5 TUT ^n/clfI5fe{r. t 
rs^^^iJ'-^iaiAtrwtOT^^M^Wt-'Se pSB4li. teT> fcL<li. ^ 

t>-t*-^C t(:ckt)^ X-/N°-/NWi?rU-^^^^-^:!i^-r5C<!:*<Tg'5o T- 

IS. CO/N^7*y -y K.<^^-lis ^fev-^-ite^iLTNPTi^s^^^ 
trmi©T-DNAt. cn*^'^.^ 15.2 kb J!^i±PiT^,tl/c. m2©T-DNA 
0. 2oOT-DNA^#t;C i*<#®T*l.o 
PTOK253 ©f^fiK 

pVCK102 (Knauf Plasmid 8:45-54 . 1982) ^SallT^BfLs pSB21 ©T 
-DNA^#i;4.1 kb Sall.®fK-^-#ALK3t-r^C<l:lc=kt)pTOK253 ^f^^L 
/Co pTOK253 iis •N;^/^°-7'5;^ ; K<i:M-&6-li-T/<-i':^ 'J -^^ ^-^mfi5;-r 
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pGA482-GUSg)^ll 

pGA482^HindIll *;J:0'EcoRI T^©fL> pBI221®2.9 kb Hindi 1 1-EcoR W>t 

{ifflMIS4'T'|im-rs*:^v>r i/>Bteitf5^^ (NPT) *<-i-^tiT^o t 
fz. pGA482-GUSii.^;^/^°-7'7X ^ KiM-^^tJ-tirT^NW U iJ- -^^fi£ 
•r^)Ci*^'T^S^7X i KT*0. '€-OT-DNA(:(i»»'1=T^5|-r5 
GUSite^iTl?:)-^^ '>>ittiitf5^ (NPT) ^^-t^tlTSo 

:$:|IMT{i^ T^'u/<:?-r U -^ AJIIMo^^ltAB^ife (Chilton Proc. 
Natl. Acad. Sci. USA 71:3672-3676 ^ 1974) ^ffll^T> ZZW^-ytZo tfz. 
i^^jrcCU, X h ^-y-^r 'J > (lOxzg/ml) ^ (100 ;c^g/inl) . 

'f^'nv-r'>> (50//g/iDl) X X^:5'^y-7^->> (50A^g/ml) ^j^iDL/c^:te 

pNBK pSBI^ pSB3^ *J«kO\ pSB4^^ Ditta t> (Proc. Nat. Acad. Sci. USA 
77:7347-735K 1980) 0:&}*{l«kf9> Agrobacterium tumefaciens ®^LBA4404 
(Hoekema Nature 303:179-180> 1983) tl^At/Co LBA4404 li. T - 
DNA^^I^iL/cdisarmed (DWyXi KpAL4404 ^■^ti"ffi^T$>^o pAL4404 

mMm\t. m^\i. LBA4404 (pNBl) (D^^ll, ffl^^S i inciit < JSM® 7° 
5 ;^ i Fig {: ct -3 TEtio-r ^ c <!: t ^ S c 

T h^-y-^' ^ 'J >ittS®-r*5LBA4404 (pNBl) fl. Ditta t>®^}*{icl; 0 . 
X^i?^y^^'>>j»tiitf5i^^W-rSpSB21 ^«At. X h7l^--< ^ 'J >^ X 
■^^7^/ •> >P5BM{Ci&tt0M^iSa-rSC iCct t). F^'^^' ^-pSB21 
*•«pNBl{I^A$nfc^^^y'J -y K^^:S'-^#irLBA4404 ^^I'SCi^-'Ti/Ce 
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pGA482> PT0K253 ^ ^^Us pGA482-GUS^^ Ditta ^.©:^i*i:<t ^LBA4404 t: 
mXL. LBA4404(pGA482) s LBA4404(pTOK253)<!:LBA4404(pGA482-GlJS) ^f^gltU 

/Co ■ 

Linsmaier and Skoog OMtg|ii30g/l ® •> s ^ J: «? fi!cS^^^ife2 ~3inl ^ 

T48^r^*#^«^fi^o/Cc 

LBA4404(pSB324) 

LBA44b4(pSB424) 

LBA4404(pSB124) <tLBA4404(pGA482) O^S^^l 
LBA4404(pNB124) <!:LBA4404(pGA482) O^fiS^M 
LBA4404(pTOK253) <i:LBA4404(pGA482) O^MM^M. 
LBA4404(pGA482-GUS) 
LBA4404TpGA482) 

^0^> ^H*^j^ffi7KT'gfe^L/M^^t^^<!: L/;^> Linsmaier and Skoog 

©Mti^s > K-;uM0.3 mg■'l^ 6-( 7 s r)-v^>^^i^T'j-'U7.^ /yj 

>10rag. iiil s ;^>v'-r •> >200mg/l s -^7 ;j- A250iDg/inlfcJ:t;«^0. 95«^ 
•i-t-^ifellft^b/Co /c/cL. LBA4404(pSB424) ^ffll^/:^^{r it> ^:^v>r'> 

GUS©|^^I4> Jefferson b (Plant Molecular Biology Reporter 5:387- 
405s 1987) ©:^!*<r?it;. /JN^H- (2 x2iDni *^t.lOxlOnin!ggor^®:^i $ ) ^ 
ffil^^^'i^l^Ls 5-7'Dt-4- ^DD-3- > K U -'l-^' oJi.K(X-Gluc) . 
500ing Is 50inH 'J yWi-f- h 'J A pH7. Os lOmM ;5 - > ^U;!? 7° h x ^ y - lOmH 

Triton X-100 ®7KM4'C2 ^rB^*^'^>-B^feS■rc i Cct oTH^ t/Co G U S 
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G U S HSiiSJtm liTIBS 2 {1 ^-r i *> I? T ^) -5 o 
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^t:m2©T-DNA*<^|^1itl{:^A$nTt^'5 C i^^LTl^'5o 
LBA4404(pGA482) liGU Sfi^^^<^••i■^Tl^/<j:l^®T^^®T\ ^#^n/c^^lj 

ifttmiil-^T G U S gtt^^ $ o /Co 
LBA4404(pGA482-GUS) It. MMm^i&B'^-tGV Sitix^tm^^ntzT - 

DNA^#^-el^-s*^^ ii^n/;m»ttffitio85Si b g u s ^tt*^:^i±} ^ ^ 

ii^ G U S jtiE^*-«#A^ nTl ^T i>^3Ea:&<;f^+^T'* /ctofc^ffi ^ n/j: -:> 

LBA4404(pTOK253) <i:LBA4404(pGA482) ©fl-g^® ^ffi I ^ -5 ^itlS . MJJft 
(McKnightt). Plant Molecular Biology 8:439-445 . 1987) il^l— ©^itt 

D N A jr J; < mM^^m^k t 0 9 -5 c t LTi; 

LBA4404(pNB124) <tLBA4404(pGA482) ©tg-^m^ffll^^^jfeii. pNB124il^^ 

T-DNA^^SnTl^^*-i. LBA4404(pNB124) <!:LBA4404(pGA482) ©g^®T 
(i-e©J:bli22Si ck<iH/cMm*^?#^ti/cil^^5o 

LBA4404CpSB124) <i:LBA4404(pGA482) ©jii-^S ^ffi l^ LBA4404 
(pSB124) pSB124<tl^9^W7''; y K^:? rJ' -^-^trMX'* (9 ^ X-zN^-^N-f 

ttmW^tl. LBA4404(pNB124) c!:LBA4404(pGA482) ©Zi-^ffi©*^ J: 0 14 -5 
Uis. LBA4404(pSB124) <!:LBA4404(pGA482) ©^i-^® ©^-^ i s LBA4404 
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(pNB124) <i:LBA4404(pGA482) ®Zi-^M©it^©^^^OJtg^^ro^^TI±< TEOJ: 

=6. 5 X6.5 X (1/28. 5+1/28. 5+1/71. 5+1 71.5) =4.15 
tsfn^ti. znit^^Btl ^tpo gfiSlOi^X^ *-<4. 15J:^ t>:^§l^ffi 
$(i5«OTT*SOT\ ±Eraii5X7]cfiT'^*p$n'5c ckoT^ MM-^®{:J: 

LB4404(pSB324)t>t<liLBA4404(pSB424) ^W7''J y h'<i7 

9 9 -pSB324t> L < (ipSB424^-g-t-S^ffll^'S j5"i*T'*) 0 ^ 'J - 

nbp:^i*Tii^ H^ttO^iifeO^ ^50-52% {r^2 0T-DNA*<^^n^ 
^ <!:*-s5ifl!^^a. LBA4404(pNB124) iLBA4404(pGA482) Ojl-^MoJi'^^. 
LBA4404(pSB124) (!:LBA4404(pGA482) ©jl-^-SoJ^-^cfc 0 ^jli-S^^ii^J^W^m 

/d:fc. LB4404(pSB324)*D L< l±LBA4404(pSB424) ^ LBA4404 

(pNB124) i:LBA4404(pGA482) ®S-&M^fflt^'5:Sr^©fe^©it©{I-:>C^T(±. T 

=19.9xl9.9x(l/95.1+l/41.9+l/131.9+l/58.1) = 23.43 
<i:fi-3|:$n> wniigfiSl ^fcOe gSgl Oi^X^ *<23. 43 J:^fc:^^t>, 
5imi*liKJ[i(TT&^©T'> ±E«lilS;7jcfiT'^4p$ti-5o J:-5T^ M^^i^iick 
S#ffm^m© W{ciiis;7K¥TMti-^&t){:Wa:ni:M*^* -So 

^^Cs LB4404(pSB324)i L < (iLBA4404(pSB424) ^ffl l^-S ^ LBA4404 
(pSB124) ci:LBA4404(pGA482) OZi'^B^ffll^5:^-^0*tmoJtt!^{i-?l^T(i. T 

X^ =10. 9x10. 9 X (1,104. 1+1 45. 9+1/122. 9+1.-54.1) =6.89 

t^U^ti. Cti{±gfigl gfiglOi^X^ *<6.89J: 13 fc:^^l^5l 



wo 95/16031 PCr/JP94/02049 

25 

m^m^ ^/<n{ri|AL/cT-DNAO]t{£ 

J-=i-)]/T)Vz3-)V^^XJ^l!KW§MW.i- Y ') ATgffiilSs Lfc^^ Linsmaier 
and Skoog ©Mig^giaOg.l ©•> si^i^^O. 9S^J: t)fi!c^^ilb{CitSL/Co ^ 
^L^*lt/(r-Dl^T. ±fBCD#^{:J:«3GUSg14<£-ilS-r2.i:<!:t{:s TE® 

/J\^>T- (3 x3min m.^) ^^'O'^'O. Linsmaier and Skoog (D^WM.^. a 
$i30g. l ^ ^ > K-;l/gt»g. l s :^7^^>M3^lg 1 > :^ ^ ^ >0. Img 1 
. •>>200nig, l ^ «5^0. 9S6cl: <9 fiJc^J^JfelCgPlc L/Co ^l^s LBA4404 

(pSB424) m:•oTif^Kfe^^t^^moS^fi3^0»II-:?l^Tli. ;^:^■7^'•> 
>{Cft;tT^^-f i/n-7.-r v>50iDg/ml ^^ilD L/c^^^-^l^/Co Mltttm® 

LBA4404(pSB324) s LBA4404(pSB424) . LBA4404(pSB124) (»:LBA4404 

(pGA482) 0S'^e{Cj:-:,T?^Kfem$n. G U SSft^^ L:^c»©S^^S5|t© 
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&,±(D^^i}<Ltbt^oC^ cnbOmtrii. mmtt«^5^^^t•trT- 
D N A ^ G U S it^si^^^i: T - D N A i)<m^m^iii±mA $ nx I ^/c^-^ * 

LBA4404(pSB324) CJ; -5 T?g!t^^$n. G U S gtt^^ L/c^tJl^CoOT 
{i^ ii^L/c 9^i#:4'5«{Iol^T. ^j^^^i: < <!: t> 1 B^© G U Sitis^^-i-t; 
, T - D N A*^ mM^ite^^^t: T - D N A t liJiiUIite L> ^ttftir 

LBA4404(pSB424) f: J: o T?|^®tem^ ti. G U S L/c*i!|^{lo(,>T 
li^ m^Lfzl 0^i^*^:ol^T. ij'^/i< it IH-^OGUSitfe^^ 

tt!T-DNAi}<^ ^^JiftiitW^^trT-DNAtJiMjrjteL. »f^i 
{I *J i^Tm^iJitttitfi^^<&'g-t t\ G U S ite^^ t-trM«fe^# ^ z <!- ^ 

/Co 

LBA4404(pSB124) i:LBA4404(pGA482) ©M-^® J: o T?f^!Ife^$n^ G U S S 

1 m^co G u site^^#t;T - D N A*^ mnm^B^'^'^vT - d n a <t 

/a *>\ LBA4404(pGA482-GUS)- Jr J; o G U S ^tt^^ LfcW 

^ /c> :LBA4404(pGA482) Cci: o T-f^Wfe^^n^^ittlO^J^tfeftJC IS G U S 

« 3 03^.M## 324-28> 424-4. 4 24-30 Oj^Mfe^MU^J: 
-?-©<!)^1ti:ft©*tt)0^ck s Komarib. (Theor. Appl. Genet. 77; 547-552, 
1989)©:^•^IC^^^l^DNA^tttti U flJPIS^Hind IllTiaS^. SaiDbrookb 

(Molecular Cloning: A Laboratory Manual, 2nd Edn. Cold Spring Harbor, 

i*^«tt]af5^^©^*^^ffi$n/co ^^j»tt^^$r> Gussi^^s^-rm 
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I ^1ti^{r {i i' b ©ite^ ^{tS ^ n /a *^ o y::o 

isJ:ZJ^ii:^ I >IS (Chu C. C. Proc. Symp. Plant Tissue Culture, Science 
Press Peking, pp. 43-50. 1978) . ij'fi JMlg/U 2.4-D 2mg/l . •> s^^SOg 

AB^ttl±T' 3 ~ 1 0 B 2 8 "CT'^* L /cLBA4404(pSB424) © =f u ^ - ^ e# 
.:?T*^^i*). -(^lEAA^tt (AAS^M^^. AA7 i 7 J: 0^ t"^ i >|i 
(Toriyama^>. Plant Science 41:179-183. 1985) . MSiJSMJ^S (Murashige 
Physiol. Plant. 15:473-497. 1962) . ^1fwm0.5g. l. •> 3^211. ^ 
;U3-7;0.2M. 7-t >->'J >:3*>100 . pH5. 2 )' trsf^jS t. sMS^ 1 x 

JES7?7 /bX^MTKT'^^^. ±j^om-m^ 3-10 ^J-F^-iift L/Co MiJtS 
^. THr 'J >=f>. V g!^^. '(JiEAA^^<i:|5lSgT-^tJ2N6 

7 ;j- ^ + •> A250mg/1 ^-i-iti-^BTKTgfc^-L/Co 

;^;^X^'^-f i/'ov-r ->>50iDg/li-t?7 ;^ ^^i/A250ing 1 ^^ti2N6 
*{I^L. 3iif^^#LT'N-1' rav-r V >iiri4©;^;l/X^jlSL^o n^tlfz 
ittt*>'l/X^. $ ^^-r ^^Dv-r ->>100 mg li-tr7 ;i-^4^->A250ing 1 ^ 
-g-trN6-7^% (N6Mtg®> N6t"iJ' $ >IS. ^-TJ y®2g 1. 2,4-D 1 mg K 6BA 
O.Smg/l . VJlh'h-JldQg 1 . ->3^20g 1 . y^U^-T h2g.l) T2~3iirBl 
^*Lfco Z©i$*■eit^Lfc:^-'^X^^^^^^v^ v>50ing. l<i:-tr7>j-i5'^-> 
A250ing. l ^-^t:Wll^ffl^*N6S3 (12 N6±g«igil. NB^ii^S. N6b" 
^ i >m (Chu 1978) . KhTi (Toriyamat). 1985) . ti^'l ^mig U i- 
7 ^ P >i^®?0. 2iDg/l . :^-rT-^>1.0ing.'l . 'b-";L'7-r h3g 1) {C^L. 7" 
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/N^ynv-r •>>itttMtIli^ TB^4 iz^t J: V IzmULfzij JlX(D 1 2. 
3-4 4. 0%*^^?#t.n/Ie t/c. TES5(r:^-r=t9i:^ ^^-(ya^y(->> 
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LBA.4404(pSB424) X-BMB^^tl. G U S S&SC^^W^^n «> >iittt^^ 
mm^is^^^t: T-DNA^GUS itfs^ ^^tr T - D N A *^^t![BTO± 

LBA4404(pSB424) IZj^-.xmW^^^tl. G U SffiMO^^W i?'n-7>r v >B 
Bi^O G U S fifsi^^^tr T - D N A H^Jlfttiljsi^^-^ tr T - D N A <!: i± 

GU S +3&^-:^/^-r ^^'nv-r -> GU S -*^o^N-r ^'d^-T •> >itti> 

GU S ^Dv-r •> ^ T i^" if >:9-t/f ^^T ^ ^ o -^O^t 

0. SII±WfflT'feSc 
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ft?tc©lEH 

1. TE^1®T-DNA(1) <tTE^2®T-DNA(2) tzX-^xm^BM'^ 
-DNAo 

(2) TE^wyj -y K^i?i5'-t{c#^n> *i«fei:^At-i§HJTM©DNAifK- 
A$ n/c^ 2 ©T - D N Ac 

lE^W-rSDNA^^c!:. 

( b ) AgrobacteriuDi tumef aciens ©Ti 7° ^ 7. S KpTiBo542® ^ ;'H/ > X M 
:® O virBfc J: O^virCite^^^ t-tr D N AM^ t . 

(c) TE4'r^<^ iS'-©— Si5tt§|^T-*f3. C©la3^^^LTT^'-ay<^x 
U -^7 AMffls+TtBl^aSl;^ ©-511^4- D N AH^ 

(i) %mm'^'^\tmi-t^is^. T/oyN'rJ'r 'J 't7AmlfflB4'TMtgL/<£l^7^ 
K^SmE^W-r^DNAmt. 

(iii) ±l£m 2 © T - D N A O^'pH < i ^j-^B^^^gg-r 5 D N Alfl^ 

2. ±Emi ©T-DNAi±EII2©T-DNAi(im-©±E^^^7''J 7 K 
a: ^ ^ _ 4a {C-t t n 5 ft^il 1 .E«c©:^-&o 

3. ±i£^l ©T-DNA(i. ±ET^-tr7'^-^7;5'-4'J^t-^tiSft>^I|2 
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4. ±ElllOT-DNA<l:^ ±IB^ 2 O T - D N Ali. ±l^^^'r7''J y KK^? 

(1) Tira^<i^^v^J^mmm^is^z:^izmm^r'^m£^y:^i h'mmm^ 

(2) Agrobacterium tumefaciens ©Ti7°7X$ KpTiBo5420'i'''f ^I'U- >X^^ 
©virBfc J: O^virGit^E^^^i: D N Aif)ts 

{I <t T s I ^ T ti T I ^ 5 ft^]l 1 o L 3 o t ^-rn 1 ^ {iiEiico :^^o 

5. ±ISBl©T-DNA<!:s ±f£'^1'7''J7 K'<:J' ^ -liMTci: ^ T ^' P^^i? x 
'J -^^AMIfflStlt-tnTtJO. ::O2S0Tyn/<:^x 'J -i^AMM^M^LT 

6 . ±l£pTiBo542© 'y'^ JUU> xM^©virB*> <t O^virGat^E^^^trD N A^^ 
pTiBo542©15. 2 kb KpnlSfr^tT* ^ft*^ 1 t^aI^ L 5 ©t^•rn:&^ 1 ^dieic 

©:Srjio 

7. mc»A-r-i^±i£^M©DNAIIfM-(i. ±154^01^^ ^ -4'©^ 

2 0 T - D N A ©^^rS < i ^-U^mfS.t SDN AM^I^ flflJll^#^.Mfe^ 

M tT#A$ nTt^2.ff?}c3i 1 L 6 ©l^-rn3&^ 1 :^{ci5tfe©:55"£fec 

8 . ±i£'t'F^^ ^^-ii. ±%m 2 © T - D N A <D±^=^^tsmM'^ 1 I ^ L 7 
©l^■r^^*^ 1 :Siil£tic©::^!*o 

9. T-DNA^#t T-DNA©1t!|^-^©fe^{Ci£:vgni:'y>f ;UU>X 
M^^-airT i 7°7X i KXI4R i = KcS^R-T S:^vx 5 K<ttt>{r± 

IE^^^7''; -y K^^:5'-^#t:T^''D/<i?7^'j 'i7As^ffll^^±i^m{I,®^^■li■ 
5ci^^^i•ft^5l4-l^L8©t^•rn;&^l]g{rielij©7^i*o 

Bftite^T'^^M?)?:! 1 L 8 ©l^t-n*> 1 5{iEife©:^i*o 
1 1. ±121^1 ©T-DNA(iy5x J K±{rfe«9-. T - DNA^#^ni:l^*■<T 
- D N A om^^om^ ^ ;u u > x^^^^t: c i tt^Tit 
/cliRi7°7X i KCft*-r5^2©7°7X i K<t i fe{i±iS^l ©T-DNA^ 
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1 2. ±iB7^-tr7"rJ'-<^ ^-(ipSB3^fc(SpSB4T*-SftAf<:Sl /il^L40l^ 

13. ±iSTi^-t7'r5'-<:?^-|±pSBlt/c(ipTOK162 511 5 Xli I 0 

1 4. ±f£ + P^-^^i5^-{j, PSB21 . pSB22 . pSB24 s pTOKlTO . pYS15K 
PTOK235 s PTOK245 > pTOK246 XJi C n ^.O^^f^T* ^ft^lS 1 /it. L 1 2© 

1 5. »^:^i4-i.Ll 3o^^■rn*^lI|^rietico:8^i*{:<t^?gg^^L/c1ti^ 

16. (1) ^it«fe;4'T^tfe1-^.^SJiiltttite^^-i-t;^l OT-DNAi> ' 

(2) *JPI^^EfaM^Wt5^2©T-DNA<i:;^^t;VN.<7-ij K-<i? 

(b) Agrobacteriuni tumefaciens ©TiT^^X? KpTiBo542©'y^ ^l- U >x|| 
^©virBfc C^virGite^ ^^trD N A^^i > 

Cc) TB'Pm<::7 ^-(D~UtmX'ibO. -©^?I5^3■•^/^LT7^••□/<^'•r 
'J-^ i^S^14'T'^@MSi^©^tgni: D N A^Jt 

(ii)±mTC7-\z-:r^-K^ ^^-o-utmmv^^, zoU^i^^^lTrrv 
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(iii) ■±E^2©T-DNA©^^^4- < t fc— IfU^M-r^DNAH^ 
1 7. ±Emi®T-DNAIi> ±^7 ^ -^^^ -^^ ^ -"^i^^^^^^^^ 
1 8. ±E^l©T-DNAi^ ±i5l|2©T-DNA{is ±i£^W7''; 7 K< 

^Wr^DNA^^i^ 
( 2 ) Agrobacteriuin tumefaciens CDli:f^Xi KpTiBo5420 '^f ^ > X^it 
©virB*j J: U^'virGite^^^-a- 1: D N A ®rJt. 

1 9 . ±iSpTiBo542© O'^Ji^i^ > x|Sit©virBfc J; Z>'virGitl5^^'^tr D N A ^ 
Jlclis pTiBo542©15.2 kb KpnliritTfe^^?)^:^ 1 5 4H^L1 7 0l^-rn*^m 

2 0. Jiie^^JiitlijtiE^iiN ^^^^'T V >itt4it{5^^^f4^W ^'o-^-r ■> > 

2 1. ±|£T^7-t7"^-^^ ^-lipSB3t/c!ipSB4T*^it*^l S^aI^LI 9 

2 2. ±ie4'r5^^^-ii\ pSB21 . pSB22 . pSB24 s pTOKlTO . pYS15K 
PTOK235 s PT0K245 . pTOK246 Xlicnb©e#^^T^^ftA^S 1 5/aI^L2 0 

©t,^-rn*^ 1 jSiai!c®'W 7' >; -y k^:? ^ -o 
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